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Overview

e Big Picture of NOAA Involvement

NOAA in

GHRSST - NOPP-funded efforts at ORA and ESRL
LTSRE - Base-funded Long Term Stewardship and
e Reanalysis (LTSRF) at NODC and NCDC
oams  |® LTSRF Overview and Status
amam | ® Future opportunities for NOAA in
raverom | GHRSST
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Current NOAA Involvement

Reglonal Data Assembly Centres (RDAC)
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GHRSST
[SST data products (L2P, L4)]4 ORA: real time GOES
ITeRE 7 L2P and POES/GOES
: , , — analysis
Architecture @JPL Ingestion, Dissemination and
Archive System Processing Service (IDPS)

ESRL: Optimal analysis

Status Global Data Analysis Centre (GDAC) _ :
algorithms, diurnal
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L4 Analysis

Global L4 analysis systems.. . : .
Euture NOAA = < y) y e F— ’L NCDC: Optimal analysis
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Opportunities? LS5 |y and b_Iendlng
~ algorithms

[ Global coverage L4 SST products

v NODC: Archive, long
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Regional/Global Task Sharing

Regional Data Assembly Centres (RDAC)
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Status Global Data Analysis Centre (GDAC)

Ongoing Product Meta(_jata HR-DDS JPL /:’\-;‘-:EA A WO rkl n g
Intercomparison Rolling | repasiory || 700 || HURS st d :
Py . emonstration

Global L4 analysis systems... Of G EOSS!
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[ Global coverage L4 SST products
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[ 4 GHRSST-PP Long Term Stewardship
— and Reanalysis Facility (LTSRF) at NODC |

[ Historical time series SST CDR products
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GEOSS - Integrated Data Stewardship

e Focuses on interfaces

NOAA >- Adheres to standards (e.g. IOOS DMAC)

— Online Master Metadata Repository and
comprehensive metadata (FGDC, DIF, CF)

LTSRF

Architecture

Fiie S — Online browse via Live Access Server
2“"‘;059 — Data access via OAS, ftp, http, OPeNDAP
iaysemaaes — Formal archive at NODC

L4 Analysis

* Values real time and delayed mode users
Future NOAA

oporuntes>  ®  EMPNasizes science development and
feedback at all levels
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GHRSST LTSRF

LTSRF

NODC

Satellite Delayed
NOAA in Oceanography Mode Data
Grouy, )
eSSt X RCEREWAE
N Community
LTSRF S
Architecture

Archive Systém
Status

i Reanalysis
onoons SST CDRs
Intercomparison MsnreAT (L4)

L4 Analysis T
Future NOAA
Opportunities?
/ Near Real-Time
L2P and L4 Data
/ (RDACs)
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NODC Archive Management System

Archive
Filesystem

DCean
Arohi ve
Eystem

N~
~
Hﬁ‘a . Link
< N\
Da_ta.\\
NN
Duery
f— T~
-~ _
Metadata
_———

Data
Sukmissicon r . Data
. nges
NOAA in PR >
GHRSST
LTSRF
Architecture Metadata
Archive System
Status
Duery
Ongoing —_ =
Intercomparison ATDE
L4 Analysi — =7
nalysis Metadata
FGDC
Future NOAA
Opportunities? Metadata

Fublic

"™\ GHRSST-PP 7
W '\




NODC Archive Management System

Lata
Sukbmission Dat a

NOAAIn Then Ingest Area
GHRSST
LTSRF
Architecture Mat adat a
Archive Syst%
Stat _
oo « Temporary Area for receipt of data

REUEEU « Data go to Archive File System (AFS)

e  Metadata are loaded to the Accession Tracking
Database (ATDB) and NOAA Metadata
Management Repository (NMMR)

Future NOAA
Opportunities?

AIMDse,

- -’*1«,;. ==y
E 5, (. y)GHRSST-PP 8
_5; % = GODAE High Resolution Sea Surface Temperature Pilot Project m* :::3‘\\‘
»;,%r ,@‘ﬁ v'::l ‘\\
v e o © &




NODC Archive Management System

NOAA in Archive File I (DN
GHRSST

System
LTSRF

Architecture
Archive Syst% » Sets uniform directory structure per “accession”
Status . .
Ongoing e Supports dataset versioning
eSS » Provides perpetual URLS
L4 Analysis . . . .
» Exactly preserves original information
Rt e Checksums all files
 Periodically scans for viruses

e Conducts regular backups
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NODC Archive Management System

LA T Accession Tracking Data Base
rerr * Assigns unigue accession
Architecture num be I'S

— Sy“% e Maintains internal data
— management information
intercomparison e Maintains a controlled

L4 Analysis

vocabulary (Persons, Projects,
Institutions, Platforms, etc.)

Future NOAA
Opportunities?
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NODC Archive Management System
NOAA Metadata Management Repository

NOAA in
GHRSST  Uses a Simple Object Access
. Web based Protocol (SOAP) interface

_ system for . S :
Architecture . upports FGDC profiles (base,
Archive Sys{% managing FGDC  \gj "and Remote Sensing)
St metadata
Ongoing * Provides QC tools, including
Intercomparison validation, link CheCking, thesaurus
L4 Analysis usage, multiple record comparison
Euture NOAA - Enables field-based searches (title,

Opportunities? keywords, locations, etc.) via Z39.50
server
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NODC Archive Management System

Ocean Archive System

NOAA in
GHRSST

- Allows users to
LTSRF search the ATDB by
Architecture> date, |Ocatlon,

Archive Sys .

p— platform, instrument
Ongoing type, data type,
Intercomparison pI‘OjeCt, etC

L4 Analysis

DCean
Arohi ve
Eystem

Duery
[ T~

~ _ =

Metadata

Future NOAA ’ ConneCtS UserS to
Opportunities? the AFS for
downloading data

* Provides checksums
to ensure validity
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NODC Archive Management System

FTP/OPeNDAP L
D.:at a GDAC
Sukbmission Ingest Data srohive Q_ All Users
NOAA in Area > Filesystem =~
GHRSST GDAC-NODC ™~
LTSRF
Architecture GDAC-NODC Matadata
Archive Syst}
Status Query v
Ongoing —_ = - Seean Delayed
- —_ —-‘7 Evstem

L4 Analysis Met adata Met adata = -

Automated FaDC Public
Future NOAA Loadmg Matadata
Opportunities?

@, GHRSST-PP 13

GODAE High Resolution Sea Surface Temperature Pilot Project m— :::?‘“F
b
[ \
W\
o




NODC Archive Management System

« Data Ingest: Index file and ftp pull from GDAC

NOAA in e Metadata: GDAC combines DSD/FRs to provide
CHRSST base FGDC, then augmented and completed at
LTSRF NODC automatically

2C:titsys{e> - ATDB/NMMR: automatic loading/verification
Status e FTP/OPeDAP: symbolic links

Ongoing
Intercomparison e User ACCGSS . W
L4 Analysis i milesyaton [T sers
— GDAC: all (via NODC) RGN
Data ~ \

Future NOAA — NODC: delayed mode A -
Opportunities? i O T

ATDE _ archive | _ = Mode Users

Automated Dn»;e i R Triic

Loading
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NOAA in
GHRSST

LTSRF
Architecture

Archive Sys
Status >
Ongoing

Intercomparison

L4 Analysis

Future NOAA
Opportunities?

LTSRF Status

o Daily, NODC acquires all data >30 days

old from GDAC

 Receiving L4 and L2P from AMSRE;

AVHRR16 and 17 GAC, LAC, and HRPT;
SEVIRI; AATSR; and TMI; also HRDDS

Data from ~ 2900 accessions ingested to
date (~73000 files, ~850 GB
uncompressed)

Data rate growing quickly to ~30 TB/year
from present ~ 1 TB/year
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NOAA in
GHRSST

LTSRF
Architecture

Archive Sys
Status >
Ongoing

Intercomparison

L4 Analysis

Future NOAA
Opportunities?

LTSRF Status

Automated daily data acquisition
Checksums for all data streams
Offsite tape backups

Data mirror at NGDC in Boulder
Media migration policy

Full metadata system for EUR RDAC,
now implementing REMSS

All data online and accessible via
multiple protocols (soon)

“LTS” In LTSRF established!
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LTSRF Status

e Reanalysis “community building™

NOAA in — Since Nov 2004: CLIVAR Ocean Reanalysis

CHRSST workshop, MARCDAT-Il, GHRSST6, NOAA

L TSRE Office of Climate Observations, etc.

Architecture — Encouraged Europe with its (A)ATSR

- Sys‘} retrospective L2P reformatting and Pathfinder-

Ongoing like reprocessing

'Li\“jl'y‘gzs" — Chairing 2006 Ocean Sciences Meeting
special session on Ocean CDRs from Space

e — Hosted NOAA-GHRSST meeting at NODC, 7
November 2005
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Ongoing LTSRF Activities

 Reanalysis User Requirements Document
NOAA I « Reanalysis facility scoping

e Full automation of ATDB and NMMR
oo metadata ingest at NODC

camessen e Massive compression tests completed -

Status .
Ongoing > analysis of results underway

Intercompari

aaayss  * NetCDF-4/HDF5 evolution “tracking”

wenons  ® INtercomparison framework with GCOS
opporumiies? SST and Sea Ice Working Group

« New L4 analysis development with
NCDC
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Intercom

NOAA in
GHRSST

LTSRF
Architecture
Archive System
Status

Ongoing
Intercom pari%
L4 Analysis

Future NOAA
Opportunities?

parison Framework

SSTmd (K)

Time
Initial ensemble approach for GHRSST
Reanalysis - preserves individual

autonomy, stimulates better products and
science

Framework to deliver the ensemble
products and intercomparisons under
development

vms
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Intercomparison Framework

Dagytime

Weekly Daytime PFYS - 0ISSTv2 Difference (deg C)

5T 51 5 1 ol
B0 -
NOAA in oL
GHRSST T sl
g or
-5 -
LTSRF 4 30
; -45 -
Architecture -0 |-
Archive System P@Shﬂ nde
StatUS 1982 1983 1984 1985 198?\] 6%2‘ 91988 1983 1930 lsﬁio A&ﬁ%“w% 1934 1995 [ NC
T
Intercomparison -1.3-12-1.1-1.0-09-0.8-07-06-0.5-04-03-02-0.1 0001 020304 0506070808 10111213
L4 Ana|y3is % | : | | | | Iuleelklu l]algtime ?peratilonal FI:»'HRR —IUISSTUIZ l]ii’i’ler*em':eI (deg CI) : : : : : :
75
60
Future NOAA 4
Opportunities?

Latitude Band

| | | |
1986N 6%&988 1989 13830 199&I oiRSX 1 %993 1394 1939
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Intercomparison Framework

NOAA in

GHRSST °®
LTSRF

Architecture e

Archive System
Status

Ongoing
Intercom pari%
L4 Analysis

Future NOAA
Opportunities?

Initially two-tiered: monthly 5-degree and weekly
1-degree

Consisting of time series, climatologies, and
uncertainties (when available)

Will build to finer scales

Agreements in place or being pursued with:
— AVHRR Pathfinder V5

— Operational AVHRR

— OISSTv2

— HadSST2

— ERSST

— Kaplan SST

— (A)ATSR

— Possibly HadISST2, AMSR(E), OSTIA, JMA
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L4 Analysis Developments

Monthly Average Gradient: JAN2003

NOAA in
GHRSST

LTSRF
Architecture
Archive System
Status

Ongoing

Intercomparison
L4 Analysis >

Future NOAA
Opportunities?

Aim: finer spatial-temporal
scales and more inputs

AMSR gradients not
sensitive to scale changes

Operational AVHRR shows
some reduction with
Increasing scales

Pathfinder AVHRR shows
the strongest reduction
because Pathfinder data
are the sparsest at QF=7

As data become sparser,
Ol gradients weaken more
as scales increase

Credit: Tom Smith and Dick
Reynolds, NCDC
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L4 Analysis Developments

AMSR-E 0l (.Erodient: O01JANZ2003

o  Gradients <l .
GHRSST - SMp - z
are guasl- |
LTSRF Stationary
Architecture (|n some
Archive System
Status placeS)
Ongoing due to
Intercomparison
G > topography
e Thus, even
Future NOAA . .
Spzaritififes? limited Gradients in Daily Ol using AMSR-E for
AVHRR January - March 2003
data are
USGfU” Credit: Tom Smith and Dick
Reynolds, NCDC
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L4 Analysis Developments

NOAA in
GHRSST

LTSRF
Architecture
Archive System
Status

Ongoing

Intercomparison
L4 Analysis >

Future NOAA
Opportunities?

Gradients
propagate
In other
places

Thus,
limited
data are
not as
useful

Monthly

averages
wipe out
gradients

AMSR-E 0l Gradient: 01AUG2003

100 | TS L . e —

1300 1200 1100 1&1» 96.u B
[ T T I I T T
1 2 3 + 3 B 7 C/100m})

Gradients in Daily Ol using AMSR-E for
August - October 2003

Credit: Tom Smith and Dick
Reynolds, NCDC
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L4 Analysis Developments

oran * A“bridge” to the first GHRSST Reanalysis

ST « Preliminary analysis with Pathfinder
LTSRF AVHRR to be ready by Christmas 2005
e * Reanalysis efforts will extend...
Status — Daily Ol analysis using Pathfinder AVHRR
Sngemg back to January 1985
'L”i:;jl;zr§ — Daily Ol analysis using Pathfinder AVHRR
and AMSR back to June 2002
Future NOAA — Additional satellite data to be tested and
| possibly used
BIG ADVANTAGE OF NEW ANALYSIS
Two sets of satellite data with independent errors
;@f«; m"’ R'r.pp 25
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Future Opportunities for NOAA

« Getting GOES(-R) into L2P
swwsst « NPP/NPOESS EDRs into L2P
- Sustained GHRSST Reanalysis at

Architecture

oeren . LTSRF

o o © AVHRR Pathfinder as L2P

“". ¢ New products: Ultra-high resolution
5ﬁ5€?ﬁﬁ?§> analyses for US Coasts/EEZ

« Transition to CLASS Archive
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For More Information

ob&m ATM@SPHS%O
NOAA in %,
GHRSST L %
g :
3 g
LTSRF % &
Architecture gyt of

Dr Kenneth Casey
Chair, GHRSST Reanalysis Technical Advisory Group
NODC Lead for Long Term Stewardship and Reanalysis Facility

Archive System
Status

Ongoing NOAA National Oceanographic Data Center
Intercompariso 1315 East West Highway, Silver Spring MD 20910, USA
L4 Analysis

http://www.nodc.noaa.qov/sog/ghrsst
Kenneth.Casey@noaa.qov

Future NO
Opportunitie$?

.
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AFS Structure

NNNNNNN/
All accessions have a 7 digit accession number.
01-Version.md5

NOAA in ) ]
GHRSST Each version has a checksum file.
01-Version/
LTSRF NOD.C_.readme:txt o
Architecture This file explains this directory structure.
: ABOUT/
Archive System C . . .
This directory contains information about the accession.
Status .
_ journal.txt
Ongoing This file includes notes about this accession and NODC actions taken,
Intercomparison including unpacking information, format manipulations or transformations,
L4 Analysis errors or problems encountered while manipulating the original data files, etc. -
DATA/
0-DATA/
glgggftyni@'g? The data exactly as received from the originator.

1-DATA/ -Translations of the original submission, such as unzipping,
untarring, and converting proprietary formats to non-proprietary formats (e.g.
MS Word to ASCII, MS Excel to CSV, etc.).
02-Version.md5

02-Version/ If data provider makes changes to data after original submission, a
new version is created with updated files.
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NOAA in
GHRSST

LTSRF
Architecture
Archive System
Status

Ongoing
Intercomparison

L4 Analysis

Future NOAA
Opportunities?

[~ Availability date

OAS Parameters

&; NOAA Satellite and Information Service v“-’v

_ i -'F*'m

National Oceanographic Data Center
3 4

EYDLJ are here: NODC Home = Access Data = Ocean Archive System = Preferences

ol

Ocean Archive System: Search Preferences:

Farameter Utilites Help

[~ NCDC Accession No. [+ West boundary [~ Platforms
[ Title I+ Eastboundary

[ Abstract I+ Morth boundary

[~ Submitted by I+ South boundary
M Submitting Institution [ Size in Megabyies

™ Current status
" disposition

I Collecting Institutions [+ Datatypes

[ Date received 7 Chservation types
[ Start date ™ Instrument types
+ End date [~ Sea arsas

[ Contributing projects

F Show briet tips

Results per page: |5EI
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OAS Search Accessions

& HNOAA Satellite and Information Service VVV

National Oceanograp hic Data Center 3

You are here: NODC Home = Access Data = Ocean Archive System

NOAA in . .
Ocean Archive System: Search Accessions
GHRSST Y
Search Preferences Parameter Utilities Help
LTSRF List accessions matching:
i NODGC AccessionNo . | = - Positive integer up to 7 digits. Hel
Architecture ger up gits. Help
Archlve System Start date: = j z0000101 YYYYMMDD, YYYYMNMDD .
Status End date: |< =l 20001231 YYYYMMDD, YYYYMMDD
. West boundary: = - I Must be decimal degrees. Hel
Ongoing Y e rees SER
. East boundary: = =l I Must be decimal degrees. Help
Intercomparison
) North boundary: = = I Must be decimal degrees. Help
L4 Analysis
South boundary: = = I Must be decimal degrees. Help
RADIATION - TOTAL INCIDEMT B
REFLECTAMCE
Future NOAA reflectance-percent
iti 2 RELATIVE HUMIDITY
Opportunltles : ) REMOTE SEMSING REFLECTAMNCE
Datatypes: - REPTILES |
LIIT'Y'— BOTTOM WATER n
SALINITY - SURFACE WATER
SEA DIRECTION =l
sorted by: | accessions_id =l
Search | Reset | Clear |
~"Wum~%‘ —
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NOAA in
GHRSST

LTSRF
Architecture
Archive System

OAS Search Results

& NOAA Satellite and Information Service ..

‘National Dceanugraﬁhic Data Center

g o T

e’

You are here: NODC Home = Access Data » Ocean Archive System = Results page: 1

Ocean Archive System: Accessions Search Results: page: 1 of 1

Help

Resultpage: 1

Mew Search |

Status Query returned: 42 records
Ongoing INODC Accession No. Date received Datatypes Sea areas
. details 0000036 2000-06-14  |SALINITY Gulf of Alaska
Intercomparison ' — ' o
_ details (0000037 2000-06-16  |SALINITY |Bering Sea, Guli of Alaska
Lo e details 0000117 2000-04-18  [SALINITY |NE Pagific (limit-180)
details 0000124 2000-04-25 |SALINITY Bering Sea, Guli of Alaska
Future NOAA details 0000133 2000-05-02 |SALINITY Gulf of Thailand
Opportunities? details 0000141 2000-05-10  |SALINITY Coastal Waters of California
details 0000175 2000-06-22  |SALINITY |NE Pacific {limit-180}
details 0000246 2000-08-15  |SALINITY Gulf of Alaska
details 0000248 2000-08-16  [SALINITY NE Pacific {limit-180)
details 0000250 2000-08-22  |SALINITY Gulf of Alaska
details 0000254 2000-04-01  |SALINITY World-Wide Distribution
details 0000255 2000-05-01  |SALINITY World-Wide Distribution
é-“w“m”%
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OAS Accession Detal

Ocean Archive System accessions Detail for accessions_id 403

Cownload this accession Help

NODC Accession No.: 0000403

NOAA in Title:
GHRSST Abstract:
Submitted by: Menard, Roger
Submitting Institution: MEDS
LTSRF Collecting Institutions:
. Date received: 2000-11-29
Architecture
Start date: 2000-06-01
Archive System End date: 2000-11-29
Status Availability date: 2000-11-29
West boundary: 3412
Ongoing East boundary: 299
Intercomparison North boundary: 76.594
South boundary: -45 0667
L4 Analysis Number of observations: | 7778
Size in Megabytes: 6.944
Datatypes: SALINITY TEMPERATURE - WATER
Future NOAA Observation types: physical, profile
OpportunitieS? Instrument types: buoy - moored buoy, profiling floats, buoy - TAD buoy, bathythermograph - XBT
Sea areas: World-Wide Distribution
Contributing projects: GT8PP,SOCF WOCE
Platforms:

Supplementary Info:

version: 1
Current status: Archived
disposition: Cnline
& -‘p“w“"*:, "
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Index of /archive/arc0001/0000403/01-version/data/0-data

OAS Data

CN;aééér']r Hame Last meodified Z2ize Descripticon
LTSRF 43 Parent Directory 24-Jul-2003 20:03 -
N P 200011012001 . meas 10-Sep-2001 12:41 470k
Fodilive SsiEm P 200011052001, meds 10-8ep-2001 12:41 597k
Sl ® 200011062000, meds 10-8ep-2001 12:41 552k
— ® 200011082001 meds 10-8ep-2001 12:41 513k
_ P 200011102001 . meds 10-8ep-2001 12:41 447k
Intercompanison 3 50011142001, meds 10-8ep-2001 12:41 808k
L4 Analysis P 200011152000, meds 10-Sep-2001 12:41 272k
P 200011172001, meds 10-8ep-2001 12:41 534k
Future NOAA @ 200011202001, meds 10-8ep-2001 12:41 520k
SERRLSIE ® 200011222001 . neds 10-Sep-2001 12:41 530k
P 200011242001 . meds 10-Sep-2001 12:41 437k
P 200011272001 . neds 10-8ep-2001 12:41 544k
P 200011292001 . meds 10-Sep-2001 12:41 523k
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